Atty. Ref. 5362-000469 

BULKHEAD MODULE FOR AN AUTOMOTIVE VEHICLE 
HAVING A CONVERTIBLE ROOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application claims the benefit of U.S. Provisional 
Application No. 60/403,691 filed on August 15, 2002. The disclosure of the 
above application is incorporated herein by reference. 

FIELD OF THE INVENTION 
[0002] The present invention relates to automotive roof systems and 
more particularly to a bulkhead module for an automotive vehicle having a 
convertible roof. 

BACKGROUND OF THE INVENTION 
[0003] Rigid hard-top convertible roofs have been used on a variety of 
motor vehicles. Some of these conventional convertible hard-top roofs are 
stored in a generally vertical orientation, and some are stored in a predominantly 
horizontal orientation. Furthermore, some of these conventional hard-top roofs 
fold in a clam shelling manner while others are collapsible in an overlapping 
manner. Most convertible hard-top roofs, however, employ a complicated 
linkage arrangement to couple the forward most hard-top roof section to either 
the vehicle body or the rear hard-top roof section. This is often due to the weight 
and moment arm effect of the front roof section during retraction. For example, 
many of these known mechanisms use an elongated balance link coupling the 
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body to the front roof section, or an elongated sliding or track guide secured to 
the vehicle body and coupled to a link. Notwithstanding, such mechanisms may 
pose packaging and assembly obstacles in the typically tight confines of the 
vehicle body. The additional time required for assembly of these complicated 
linkage assemblies into a vehicle can substantially affect the cost of a vehicle 
having a convertible roof. 

[0004] Examples of traditional hard-top convertible roofs are disclosed 
in the following patents: U.S. Patent No. 5,979,970 entitled "Roof Assembly for a 
Convertible Vehicle" which issued to Rothe et al on November 9, 1999; U.S. 
Patent No. 5,785,375 entitled "Retractable Hard-Top for an Automotive Vehicle" 
which issued to Alexander et al on July 28, 1998; U.S. Patent No. 5,769,483 
entitled "Convertible Motor Vehicle Roof" which issued to Danzel et al on 
June 23, 1998; U.S. Patent No. 5,743,587 entitled "Apparatus for Use in an 
Automotive Vehicle Having a Convertible Roof System" which issued to 
Alexander et al on April 28, 1998; and EPO Patent Publication No. 1 092 580 A1 
which was published on April 18, 2001, each of which is herein incorporated by 
reference. 

SUMMARY OF THE INVENTION 
[0005] In accordance with the present invention, a bulkhead module for 
an automotive vehicle is provided which has a convertible top assembly, an 
electronic controller and a hydraulic control system mounted to the bulkhead 
module prior to assembly into a vehicle so that the convertible roof system can 
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be easily assembled into the vehicle by simple placement and mounting of the 
bulkhead module into the vehicle as a unit. According to additional aspects of 
the present invention, the electronic control unit, hydraulic control system, and 
sound system speakers can be mounted to a removable panel of the bulkhead 
module. According to still another unique aspect of the present invention, the 
bulkhead module is provided with placement pins which engage mounting holes 
provided on the body structure of the vehicle. 

[0006] Further areas of applicability of the present invention will 
become apparent from the detailed description provided hereinafter. It should be 
understood that the detailed description and specific examples, while indicating 
the preferred embodiment of the invention, are intended for purposes of 
illustration only and are not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] The present invention will become more fully understood from 

the detailed description and the accompanying drawings, wherein: 

[0008] Figure 1 is a fragmentary, perspective view, as observed from 

the rear left corner of a vehicle, showing the preferred embodiment of a hard-top 

convertible roof system of the present invention disposed in a fully closed and 

raised position; 

[0009] Figure 2 is a fragmentary and perspective view, like that of 
Figure 1, showing the preferred embodiment hard-top convertible roof system 
disposed in a partially retracted position; 
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[0010] Figure 3 is a side diagrammatic view showing the top stack 
mechanism and a tonneau cover mechanism employed in a hard-top convertible 
roof system, disposed in the fully raised roof and closed tonneau cover positions; 

[0011] Figure 4 is a front perspective view of the bulkhead module 
mounted within the vehicle body, according the principles of the present 
invention; 

[0012] Figure 5 is a rear view of the bulkhead module illustrating the 
convertible top linkage assembly mounted thereto, according to the principles of 
the present invention; 

[0013] Figure 6 is an exploded perspective view of the components of 
the convertible roof assembly and tonneau cover according to the principles of 
the present invention; and 

[0014] Figures 7-7E are a diagrammatic view of the electronic control 
system for the convertible roof system according to the principles of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0015] The following description of the preferred embodiment(s) is 

merely exemplary in nature and is in no way intended to limit the invention, its 

application, or uses. 

[0016] Referring to Figures 1-7, a vehicle 10 is provided with a 

convertible roof system 12 according to the principles of the present invention. 

The convertible roof system 12 includes a front roof panel 14 and a rear roof 
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panel 16. The front and rear roof panels 14, 16 are generally rigid panels. The 
rear roof panel 16 includes a rear window or back light 18. The front and rear 
panels 14, 16 are retractably supported by a linkage system including left and 
right hand linkage assemblies 20L, 20R (the left hand linkage assembly 20L is 
best shown in Figures 2 and 3 with the right hand linkage assembly 20R being a 
mirror image thereof). The linkage system 20L, 20R is movable between a first 
extended position for supporting the front and rear roof panels 14, 16 in a 
position for covering the passenger compartment 22. In the extended position, 
the front panel extends to and engages the header 24 of the front windshield 26. 
The front and rear roof panels 14 and 16 are movable from the extended closed 
position covering the passenger compartment 22 to a fully retracted and open 
position wherein the panels are stored in a generally vertical overlapping 
orientation. 

[0017] The left and right linkage assemblies 20L, 20R are each fixedly 
mounted to a wall member 28 such as a seatback wall or bulkhead. The wall 
member 28 extends across an interior width of the passenger compartment 22 
and is mounted to opposing left and right body brackets 30L, 30R which are 
mounted to opposite sides of the vehicle body, as best shown in Figure 4. The 
wall member 28 includes left and right mount brackets 32L, 32R, each of which 
support a mounting pin 34 which is received in a corresponding mounting hole 36 
provided on each of the left and right body brackets 30L, 30R, respectively. As 
best shown in Figure 4, each of the mounting pins 34 has a threaded portion for 
receiving a nut 38 thereon for securing the wall member 28 in place. 
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[0018] The wall member 28 includes a main body portion 40 having an 
opening provided in a center portion thereof which is covered by a removable 
panel 42, which is mounted to the main wall portion 40 by a plurality of bolts or 
other fasteners 44. An electronic control unit 46, as well as loudspeakers 48 for 
a vehicle sound system, are mounted to the removable panel 42 on a front side 
thereof. 

[0019] As best shown in Figure 5, a hydraulic control system, including 
a hydraulic pump 50 is mounted to the removable panel 42. The hydraulic pump 
50 provides hydraulic fluid to hydraulic actuators 52 of the linkage assemblies 
20L, 20R for extending and retracting the linkage system. A schematic diagram 
of the electronic control system and the associated interconnections with the 
electronic control unit 46 and hydraulic control system, as well as other 
components, is illustrated in Figure 7. According to one aspect of the present 
invention, the convertible roof system 12 is fully automated. The electronic 
control system controls the hydraulic pump 50 as well as a plurality of solenoid 
valves 70A-70C of the hydraulic control system. A backlite defrost grid 72 and a 
header latch actuator motor 74 for actuating a header latch 76 (illustrated in 
Figure 6) are also controlled by the electronic control system. Limit switches 78 
are provided for detecting whether the header latch 76 is latched or released. In 
addition, left and right header latch limit switches 80L, 80R are also provided. 
Left and right window regulators 82L, 82R and left and right door miniwedge 
systems 84L, 84R are part of the control system. The control system also 
includes left and right tonneau latch striker limit switches 86L, 86R, as well as 
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hall sensors 90A-90E for detecting the top extension and retraction positions 
(90A, 90B) as well as the tonneau extension position (90C) and left and right 
tonneau latch positions (90D, 90E). 

[0020] A tonneau cover 54 is pivotally mounted to the vehicle body and 
cooperates with the rear roof panel 16 to fully enclose the passenger 
compartment 22. A pair of left and right tonneau hinge assemblies 56L, 56R are 
provided for hingedly supporting the tonneau cover 54. The tonneau hinge 
assemblies 56L, 56R are mounted to the vehicle body. A pair of left and right 
bracket assembly latches 60L, 60R are provided for latching the linkage system 
in a retracted position. 

[0021] During assembly, the left and right linkage assemblies 20L, 20R 
are mounted to the wall member 28 via the base brackets 62L, 62R. The front 
and rear roof panels 14, 16 can be either preassembled onto the linkage 
assemblies 20L, 20R or assembled onto the linkage assemblies 20L, 20R after 
assembly to the wall member 28. The loudspeakers 48, electronic control unit 46 
and hydraulic pump 50 are mounted to the removable panel 42 which is then 
mounted to the base portion 40 of the wall 28. Additionally, the left and right 
lower latch assemblies 60L, 60R are mounted to the wall member 28. The wall 
member 28 is then installed into the vehicle by aligning the mounting pin 34 with 
the mounting holes 36 provided on the body brackets 30L, 30R. Once the 
mounting pins 34 are inserted in the holes 36, the nuts 38 are threaded onto the 
threaded portion of the mounting pins 34 in order to secure the wall member 28 
in place. 
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[0022] The modular bulkhead assembly allows the convertible roof 
system 12 to be easily installed in the vehicle after being assembled as a 
modular unit separate from the vehicle. Once the convertible top modular 
assembly is installed, electrical connections with the electronic control unit 46 
and vehicle power supply as well as other components of the electronic control 
system are connected via the wire harnesses 66. 

[0023] The description of the invention is merely exemplary in nature 
and, thus, variations that do not depart from the gist of the invention are intended 
to be within the scope of the invention. Such variations are not to be regarded as 
a departure from the spirit and scope of the invention. 
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